was under a second course treatment that had lasted for 5 months. The first treatment ended 10 months ago and recurrence was diagnosed 7 months ago. Negative conversions of culture were obtained in patients 1, 3 and 5, whereas the other two patients showed consecutive culture-positive results for more than 24 months.
Regarding the results of air sampling in the bathroom, several NTM colonies were isolated from the sampled air, even 12 h after the last use (i.e. under relatively dry conditions) (table 1) . However, the number of NTM colonies in the air increased markedly when hot water was running (generating water vapour), with the exception of the sample from the bathroom of patient 3. Furthermore, the number of colonies decreased under less humid conditions in the bathrooms of all four patients after the bathtub was filled with hot water. In patient 5, whose was infected with M. massiliense, the same species was detected in the air while hot water was running (65 colonies), whereas no NTM was detected in the air after supplying hot water or from the swab samples. WGS analysis using two and three isolates from the patient's specimens and the environment, respectively, identified only three SNVs among the five, which were thought to be identical [11] .
The first examination of patient 5 was conducted during treatment of her second M. massiliense disease, which was successfully completed 1-year after culture reversion (8 months after the examination). The patient stopped using the bathtub after the first investigation. The next environmental investigation was conducted 1 year after the first investigation; M. massiliense with an identical genotype was again isolated after running hot water into the bathtub (table 1). After the patient stopped bathtub use, no recurrence of M. massiliense infection was observed, even with persistent bronchiectatic changes. The sputum samples were negative 12 times and no radiological progression was observed.
In case 5, the two separate collections of swab samples from the hot water inlet did not yield M. massiliense, but the pathogen was isolated from the air with running hot water. We therefore concluded that NTM might exist deep inside of the piping system and that simple cleaning of the inlet may be insufficient to remove the pathogen. Interestingly, even with the same system, M. massiliense was not detected (only seven colonies of other NTM were identified) from the air when the shower was running. Thus, the patient stopped using the bathtub after the first examination, but still uses the shower. Based on this result, the infection control measure, i.e. no use of the bathtub and suppression of the aerosol in this case, may be able to prevent reinfection with NTM.
As a certain NTM in the environment can exist as various genotypes, reinfection is generally thought to be caused by different genotype [1, 2, 12] . Discrimination of genotypes in first and second NTM infections has been performed using several genetic methods. Recently, WGS analysis has shown the highest discrimination power. Studies performing WGS analyses of M. tuberculosis isolates showed that most relapses are caused by reactivation of the same pathogen/genotype and reinfection with a different genotype is rare. This finding may be due to the rare chance of exposure to M. tuberculosis even in a setting with high TB prevalence, and the acquired immunity against TB would lower the possibility of reinfection with another genotype [11] . In addition, NTM patients have a high risk of reinfection because of the ubiquitous presence of NTM. Based on the air sampling and WGS results from the present study, NTM patients may be frequently exposed to aerosolised pathogens and infected repeatedly by the identical genotype from their environment, particularly in a small space like the bathroom. Therefore, identification of the infection route and identical genotype by WGS will be of great importance to demonstrate the occurrence of relapse. We believe that further analyses to clarify this infection control measure, including comprehensive environmental analysis of NTM genotype, is warranted.
In conclusion, this study identified, for the first time, the same genotype of M. massiliense from a patient and the aero-environment. Our findings also indicate that appropriate infection control measures should be based on environmental investigation. The preventive measure taken in this study indirectly demonstrates that recurrent NTM infections can be caused by reinfection and not by relapse. Overall, the proportion of recurrent cases due to reinfection may be higher than expected. 
